Objective: Children very frequently attend to physicians with upper respiratory tract infections (URTIs). Antibiotics (ABs) are prescribed often for URTIs despite their viral origin and are often used inappropriately. This study investigates factors that influence knowledge, attitudes and practices related to antibiotic use among mothers of children with URTI in Irbid Governorate.
Introduction
Children with Upper Respiratory Tract Infections (URTIs), which are predominantly self-limiting, constitute a significant proportion of primary care physician's visits. Antibiotics (AB) are too often prescribed for children with URTIs symptoms despite the fact that they are mostly of viral origin, and there is no evidence that antibiotics would improve their outcome (1, 2) . This prescription behavior contributes to the development of antibiotic resistance, with its clinical and economic consequences (3) . Furthermore, Parents in Jordan can purchase antibiotics for their children from community pharmacies easily without prescription. Although there are laws in Jordan that prevent dispensing antibiotics without prescription, these laws are not enforced. Research has shown high rates of self-medication with antibiotics in Jordan and in other Arab countries (4) (5) (6) (7) (8) (9) . Inappropriately used and unnecessarily prescribed antibiotics for self-limiting URTIs are well recognized public health problems worldwide, including Jordan (3, 4, (10) (11) (12) . This concern is due to unnecessary adverse reactions, extra cost, and resulting bacterial resistance.
The association between inappropriate use of antibiotics and occurrence of resistance is strong and supported by a large number of studies (13, 14) . The emergence of antibiotic resistant bacteria, resulting from AB overuse and inappropriate use, has drawn the attention to what leads to this behavior. A number of factors that determine antibiotic overuse and misuse in children have been reported, among which are knowledge, attitudes, and practices of parents, in addition to physicians' beliefs and practices (6, (15) (16) (17) (18) (19) (20) (21) (22) . Physicians frequently report that antibiotics are prescribed for children with URTIs to meet mothers' expectations. Evidence shows that physicians do respond to pressure from parents when they think that an AB is needed for their child. Nevertheless, other studies reported that pediatricians' prescribing of antibiotics is not driven by parental pressure and that parents' contribution to AB misuse is less than expected (2, 18, 19) . In Jordan, 82.3% of the population have health insurance, and 11% of them are double insured, with good access to primary health care (23) . In addition, antibiotics can be purchased from community pharmacies without prescriptions, and the prices of AB are relatively cheap, all that, has provided a fertile environment for over use and misuse of antibiotics in Jordan. Since no studies exist in the literature about factors associated with antibiotic over use and misuse in Jordan; this study attempts to investigate the knowledge, attitudes and practices related to antibiotic use among mothers of children with URTIs in Irbid governorate, in the North of Jordan.
Methods

Study Design, Population, and setting
This study used a cross-sectional design. It took place in two comprehensive health care centers (CHCs) in Irbid governorate, each of which serves a population of about 25,000 beneficiaries. One of these CHCs is located in Irbid city and is a teaching and training health center for Jordan University of Science and Technology (JUST), and serves the students of the university and all its employees with their families. The other health center is located in a town near Irbid city (Alsareeh) and serves its population in addition to surrounding villages. We believe that the populations served by these health centers do represent the population of Irbid governorate.
The target population in this study is all mothers visiting the assigned Comprehensive Health Centers (CHC's) accompanying their children. A convenience sample of 401 mothers attending the health centers was obtained (201 from JUST health center, and 200 from Alsareeh health center). Data collection took place during the period between January and April 2011. The eligibility criteria were being a mother who has at least one child between 6 months and 12 years of age attending the assigned health centers. On the day of visit of the researcher to the center, each eligible mother was invited to participate in the study. Consenting participants were interviewed while waiting to see the physician.
This study had considered research ethics guidelines in all phases of the study. Permission to conduct the study was obtained from the Institutional Review Board (IRB) in Jordan University of Science and Technology. Furthermore, a written informed consent was obtained from each participant before filling the questionnaire. Participants were assured of the confidentiality of the data.
Study Instrument
Study data were collected using a structured interview questionnaire which was adapted from the original instrument developed by Panakakou S, et. al. (24) . The English version of the original questionnaire was translated to the Arabic language and then back-translated to English by an independent translator to improve reliability and validity of the questionnaire. The Arabic version was then pilot tested on 20 mothers, and was minimally modified accordingly. The items of the questionnaire measure three main outcomes: knowledge, attitudes, and practices concerning antibiotic use (table 2). The questionnaire consists of four sections. Section A gathered information on mothers' demographic and socio-economic characteristics. Section B consists of 12 items and includes questions that address mothers' knowledge about AB use. Typical example is "Antibiotics are used for viral infection (agree/ disagree/ don't know). Section C consists of three items. It is related to mothers' attitudes towards antibiotic use such as expectation for AB for a child with URTI. Typical example is "When my child gets cold, I should give him an antibiotic to prevent getting a more serious illness (agree/ disagree/ don't know)". Section D of the questionnaire contains three items that concern practices related to antibiotics. A typical example is "How often do you give your child antibiotics without the pediatrician's advice? (Always/ often/ never)".
Dependent variables are variables that measure knowledge, attitudes, and practices. Mothers' knowledge score is the sum of the right answers on the 12 items; and the cut-off point of 8 or more out of 12 is set to indicate adequate knowledge. Attitudes score consists of the sum of three items and the cut-off for positive attitude (proper or desirable attitude) is set as 3 out of 3. Practices score is the sum of three items related to AB use and the cut-off point for good practices is all three right answers. The questionnaire was administered by a trained interviewer.
Statistical Analysis
The SPSS software version 19 was used to analyze the data. Statistical analysis consists of descriptive statistics that included frequencies and percentages for the independent variables (demographics) and for dependent outcome variables. Chi-Square test was used to assess the relationship between each of knowledge, attitudes, and practices with certain sociodemographic variables. The level of significance was set at p-value of 0.05 or less.
Before logistic regression analysis, correlation between independent variables was investigated. Weak to moderate correlation was detected between age and number of children (r=0.50), mother's education and father's education (r=0.46), mother's education and total income (r=0.40), and between total income and father's education (r=0.32).
Binary logistic regression analyses were performed to test for the net effect of some demographics and socio-economic variables on the dependent variable after controlling for the effect of other variables included in the model. Variables with significance level of 0.25 or less in the bivariate analysis were entered into the logistic regression model. The level of significance was set at p-value of 0.05 or less.
Results
A total of 401 mothers participated in the study. Socio-economic and demographic characteristics of mothers are reported in Table1. Responses to items related to antibiotic knowledge, attitudes, and practices are shown in Practices related to antibiotic use are reported in Table 2 . Results indicate that 49.1% of mothers reported never giving an antibiotic to their child with URTI without physician's advice. Most mothers (66.8%) declared having AB through a physician's prescription the last time their children suffered from URTIs , while 33.2% used leftover or bought antibiotic directly from the pharmacy. Table 2 Results also show that the source of mothers' information about proper AB use. The vast majority reported getting the information from their physicians (82.3%). It also shows that 63.4% of mothers have been informed by their physicians about AB resistance.
Results of bivariate and multivariate analyses
Chi-square test results in Table 3 show that mothers who have adequate AB knowledge were those with higher level of education, married to highly educated husbands, work in the medical field, and have higher income. Positive attitude toward antibiotic use was significantly more evident among mothers who work in the medical field, mothers who have more knowledge about ABs, and demonstrate good AB related practices. Mothers with good AB practices were significantly more likely to have more children, and to be informed by their physicians about antibiotic resistance. 
Medical field 2.9 0.011 3.1 0.009 
Discussion
This is the first published cross-sectional study in Jordan that examines mothers' knowledge, attitudes, and practices related to antibiotic use for URTIs. This study shows that only one in four mothers in Irbid governorate have adequate knowledge about AB and their use, despite the fact that about two-thirds of the sample subjects hold undergraduate or postgraduate degrees. Forty percent of mothers know that most of URTIs are of viral origin, and should not be treated by antibiotics. This rate is higher than that reported in Malaysia (16) , but lower than that reported in Greece (18) , the US (15) , and Cyprus (19) . Furthermore, one-third of mothers have never heard about antibiotic resistance, and the majority (88.8%) of mothers has the misconception that antibiotics do relieve URTI symptoms. This misconception about AB use was higher than that reported among mothers in Malaysia (16) . Although the physician was the main source of information about antibiotics for 82% of mothers, family and friends was the second source of information for mothers. This indicates the importance of the well-informed public in influencing mothers' knowledge regarding AB use.
Parents' expectation for antibiotic prescription has been frequently regarded as a driving force for antibiotic prescribing by physicians. Although two-thirds of mothers believe that their children with URTI should receive AB and that AB will make children get better faster, yet 45.6% of mothers expect their physician to prescribe AB for their child with URTI. This discrepancy between expectations and beliefs suggests that mothers do trust their physicians to prescribe AB when indicated.
This finding is consistent with results of another study which showed that patients exert very little influence on drug prescribing which is actually overestimated (25) . However, the rate of mothers expecting AB prescribing for URTIs is higher than that reported in USA (15) , and Cyprus (19) , but lower than the that reported in Malaysia (16) and Greece (18) . The present study provides evidence that misuse of antibiotics is widely prevalent in Jordan. It is worth noting that most mothers know that antibiotics should be only started by a physician. Nevertheless, about one-half of them have previously started antibiotic treatment for their child with URTI without physician's advice, and one-third of mothers gave their children during the last episode of URTI an antibiotic without medical advice.
Financial and time constraints were the most prominent reasons for this practice. Being worried about the child's health and safety, may drive parents to purchase AB from any pharmacy thus saving time and cost rendered by seeking physicians' advice, especially if it has been prescribed before by a physician for a similar episode of URTI. This finding supports the 39.5%-57% rates of selfmedication reported in Jordan and other Arab countries (4, 5, 9) . However, our study data contradict findings reported from Greece (18) , Cyprus (19) , and Australia (26) where parents rarely give their children AB without medical advice. Moreover, two-thirds of mothers in this study did not use AB as recommended by the physician. This is higher than the rates reported in antibiotic misuse in Malaysia (16) , where only 26% of children did not complete the entire course of AB.
Multivariate analysis suggests that maternal knowledge about ABs is independently associated with father's education followed by mother's occupation in the medical field. This may be interpreted as the positive net effect of father's education on raising the level of awareness and knowledge for the mother of his children and consequently the family in general, regardless of the level of mother's education. This seems logical since the father is usually the head of the household, and his leadership role becomes more evident with a less educated mother.
As expected, mother's work in the medical field maintained a net effect on knowledge about AB, since her education and everyday work are the source of information about Abs. Unfortunately, mothers' knowledge was not translated into positive attitudes or good practices. This contradicts findings from other studies in Trinidad (17) and in the USA (15) where high level of parental knowledge about ABs was a strong predictor of positive attitudes toward proper AB use and of good AB practices.
This study shows that good AB use practices are strongly and independently associated with being informed by the physician about AB resistance, and with having positive attitudes towards AB use. This result has two major implications on both clinical and public health levels. Physicians should play an active role in complying with the recommended clinical guidelines for antibiotic prescribing, and in informing their patients about resistance and about judicious antibiotic use, taking advantage of the direct and trusting relationship with their patients. Physicians can also contain the problem of inappropriate AB use by prescribing AB only when indicated and necessary. On the public health level, this validates the critical role of positive attitudes as a key to promoting judicious AB practices among the population, and that it should be the pillar on which interventions are designed by health planners.
Interventions targeting physicians' AB prescribing behavior especially in the outpatient setting should be designed and implemented. National guidelines for the use of AB in URTIs should be disseminated to help clinicians with wise AB prescribing, including delayed antibiotic prescribing has proved effective in other countries (27) (28) (29) . National campaigns targeting the public in Jordan may have good potential to boost and reinforce positive attitude as the strongest driver for rational practices related to ABs (30, 31) . This study, despite the effort employed to develop sound methodology, has some limitations. The sample was selected from two comprehensive health centers (CHCs) in Irbid governorate. However, there is no reason to believe that this sample of mother is different from mothers living Irbid, since both centers provide health and medical services to populations with a wide range of demographic and socio-economic backgrounds. Another limitation is that no data was collected about the level of utilization of antibiotics during the last year. That would have given the chance to study the relationship between knowledge, attitudes, and level of AB utilization as a practice dimension.
Results of this study can be useful for informing policy makers in Jordan in their effort to introduce policy level interventions to control antibiotic use. This study confirms results of previous research by showing that mothers' attitudes and beliefs about antibiotics strongly influence their antibiotic related practices. It also confirms that receiving information from the physician powerfully affects good AB practices among mothers. The other side of the coin in controlling AB overuse is the prescribing behavior of physicians, which was not investigated in this study. Future studies on antibiotic use KAP might consider interviewing physicians and pediatricians to measure their knowledge, attitudes, and practices related to antibiotic prescribing, in order to uncover the association between patients' and physicians' AB related KAP. Regulations in Jordan clearly confirm that AB is prescription medicine. However, over the counter antibiotic purchase is common practice in Jordan, because these regulations are not enforced. This study indicates the immediate need for efforts to reinforce the AB prescribing regulations. Political will is essential for both starting and energizing such a comprehensive national program to maintain the momentum needed to achieve its goals. The use of health information system will be instrumental for the surveillance, control, and evaluation needed, and this has a long way to be well-established in Jordan.
The role of mass media in Jordan must be emphasized and better utilized as an effective tool for educating the public about judicious use of AB. It is crucial to build capacity to promote prudent use of AB in the Jordanian society, based on the notion of the dangers of AB resistance, the economic burden of the problem, and the scarcity of newly developed effective AB treatments.
Conclusions
The majority of Jordanian mothers lack the basic knowledge about URTIs and the optimal use of ABs, complicated with negative attitudes towards AB use. Positive attitudes strongly predict good AB practices, and these attitudes have to be corrected in order to reduce AB misuse and overuse, to restraint AB resistance. In Jordan as a country with high antibiotic consumption and high rates of AB resistance, immediate action should take place on the medical educational and professional levels, in addition to the governmental and population levels, to reduce inappropriate use of antibiotics. 
